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Abstract 
 
Background and aims: The extent of malnutrition in hospitalised stroke 
patients and its influence on outcomes including hospital complications, length 
of stay and discharge destination are important issues. The aim of this study 
was to determine the nutritional status of patients admitted to an acute stoke 
unit and the association between nutritional status and health outcomes. 
 
Methods: Nutritional status was determined prospectively using the scored 
patient generated subjective global assessment (PG-SGA) in patients (n=73) 
admitted to an acute stroke unit within 48 hours of admission to an Australian 
private hospital. Outcome date were collected by retrospective audit.. 
 
Results: On admission, 19.2% of patients were malnourished and this was 
associated with a significantly greater PG-SGA score (15 vs 5; p= <0.001) 
and lower body weight (59.8kg vs 75.8kg; p= 0.004) compared to well 
nourished patients. In terms of health outcomes, malnourished patients had 
longer length of stay (13 vs 8 days; p= <0.001), increased complications (50% 
vs 14%; p= 0.003), increased frequency of dysphagia (71% vs 32%; p= 0.007) 
and enteral feeding (93% vs 59%; p= 0.017). No association was found 
between nutritional status and serum albumin level or discharge destination.  
 
Conclusions: Malnutrition on admission to hospital after acute stroke is 
associated with poor outcomes including increased length of stay and 
increased prevalence of dysphagia and complications. The scored PG-SGA is 
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a nutrition assessment tool that allows quick identification of malnourished 
stroke patients., 
Keywords: malnutrition, stroke, outcomes, retrospective audit, nutrition 
status, scored PG-SGA
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Introduction 
The prevalence of malnutrition in hospitalised patients is reported between 15 
- 50% and has been found to be associated with increased length of stay, 
complications and mortality.1-3 The extent of malnutrition in hospitalised stroke 
patients and its influence on outcomes are important issues. In acute stroke 
patients at admission to hospital, the prevalence of malnutrition is between 8 - 
34%.4,5 Several studies have demonstrated poor outcomes in terms of length 
of stay, complications and death in malnourished compared to well nourished 
acute stroke patients. 6-13 
 
The majority of studies in acute stroke patients have used objective nutrition 
parameters (anthropometric, biochemical and immunological) either alone or 
in combination to diagnose malnutrition. The use of objective nutrition 
parameters to assess nutritional status has been questioned due to the many 
non-nutritional factors affecting the results.14 Subjective global assessment 
(SGA) is a method of nutritional assessment based on a medical history and 
physical examination, whereby each patient is classified as either well 
nourished (SGA A), moderately nourished or suspected of being 
malnourished (SGA B), or severely malnourished (SGA C).15 It has been 
validated against objective parameters, measures of morbidity and quality of 
life and has a high degree of inter-rater reliability.15-17 A further development 
of SGA is the scored patient generated subjective global assessment (PG-
SGA), which incorporates a score as well as the global assessment.18 Typical 
scores range from 0 to 35 with a higher score reflecting a greater risk of 
malnutrition. It has been demonstrated to be a valid method of nutrition 
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assessment in a number of patient groups.19-22 The PG-SGA score correlates 
with objective nutrition parameters (% weight loss, BMI), quality of life, 
morbidity (survival, length of stay), has a high degree of inter-rater 
reproducibility and a high sensitivity and specificity when compared with other 
validated nutrition assessment tools. 19-22 
 
The aim of this study was to assess the nutritional status of stroke patients on 
admission to hospital using the scored PG-SGA and compare health 
outcomes (length of stay, complications, dysphagia and discharge 
destination) in malnourished compared to well nourished patients.  
 
Methods and Materials 
This study received approval from the Human Research Ethics Committee of 
the hospital. All patients admitted to the acute stroke unit with a length of stay 
greater than 48 hours in the past year were included in the retrospective audit. 
Out of 118 eligible patients, 73 (62%) received a nutrition assessment within 
48 hours of admission. There were no significant differences in gender, age or 
length of stay between patients who had a nutrition assessment within 48 
hours of admission and those who did not. Subject characteristics at baseline 
are presented in Table 1.  
 
Data Collection 
Information on age, gender, admission origin, weight, body mass index (BMI), 
nutritional status (global assessment – well nourished, moderately or severely 
malnourished and PG-SGA score), presence of dysphagia, serum albumin, 
 6
length of stay, co-morbidities (eg: diabetes, arthritis, renal, cardiovascular, 
gastrointestinal, thyroid or liver disease), complications during admission (eg: 
infections, tachycardia, pressure ulcers and falls) and discharge destination 
(eg: home, rehabilitation centre, aged care facility, deceased) was collected 
from the patient medical record. 
 
Statistical Analysis 
Statistical analyses were carried out using SPSS version 12.0.1, (2004) 
(SPSS Inc, Chicago, IL, USA). Due to the small number of severely 
malnourished patients (n=2), data from this category was combined with the 
moderately malnourished category to form one group – malnourished 
patients. All variables were normally distributed except length of stay and PG-
SGA score, which were transformed (natural log) to improve distribution. The 
continuous variables were compared using independent T-tests. Categorical 
variables were compared using chi square analysis. Statistical significance 
was reported at the conventional P<0.05 (two-tailed) level.  
 
Results 
 
According to the PG-SGA global assessment, 81% (n=59) of patients were 
well nourished and 19.2% (n=14) malnourished (moderately malnourished 
n=12; severely malnourished, n=2). The PG-SGA score was significantly 
higher in the malnourished patients and there was a significant correlation 
between PG-SGA score and length of stay (r=0.583, p<0.001). Compared 
with well nourished patients, malnourished patients had a significantly lower 
body weight, BMI, increased length of stay, more complications and 
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dysphagia and were more likely to be on modified texture diets or enteral 
feeds (Table 2). There was no significant difference in the number of patients 
who developed an infection (2% well nourished vs 14% malnourished; 
p=0.092) or who died (2% well nourished vs 14% malnourished; p=0.092) 
based on nutritional status. Discharge destination was as follows: home 56%, 
rehabilitation unit 34%, aged care facility 6% and death 4%. No difference in 
discharge destination was found between patients who were well or 
malnourished (p=0.260). 
 
A low serum albumin level (<35g/L) was associated with an increased risk of 
infections (28% vs 6%; p=0.032) but not discharge destination (p=0.476) in 
well nourished compared to malnourished patients. No association was found 
between serum albumin and length of stay (r=-0.013, p=0.893).  
 
Discussion 
 
The aim of this study was to determine the nutritional status of stroke patients 
admitted to hospital using the scored PG-SGA and assess the association 
between nutritional status and health outcomes such as length of stay, 
complications, provision of nutrition support and discharge destination. 
 
The prevalence of malnutrition in acute stroke patients assessed within 48 
hours of admission was 19.2% and, as expected, malnourished patients had a 
significantly higher PG-SGA score compared with well nourished patients. 
Although no other published studies have used the PG-SGA score as well as 
the global rating in assessing nutritional status in stroke patients, two studies 
 8
were identified that used SGA as the method of nutrition assessment.10,13 Our 
results are in agreement with that of Davis et al. 13 who found that 16% of 185 
stroke patients assessed at admission using SGA were, malnourished. In 
contrast, Westergren et al. 10 assessed 162 patients a mean of six days 
following stroke and found 32% malnourished according to SGA assessment. 
It would be expected that there would be a lower prevalence of malnutrition at 
admission compared to those patients admitted to a rehabilitation unit 
following an acute stay. Other studies of hospitalised stroke patients using a 
variety of objective nutrition assessment parameters reported the prevalence 
of malnutrition ranged from 8% to 34%.4,5 The reported finding of malnutrition 
after stroke varies depending on the definition of malnutrition, the parameters 
used to diagnose malnutrition and timing of assessments.23 
 
While our results also demonstrated that malnourished patients have a 
significantly lower body weight and BMI, these measures in isolation, have 
limited use in determining nutritional status. In populations such as Australia 
where there is a high prevalence of overweight and obesity, poor nutritional 
status is not always reflected in low BMI as subcutaneous fat can mask 
muscle wasting. In this study, the BMI of malnourished patients was 20.5 
kg/m2, which is within the healthy range. It is the loss of muscle that is 
responsible for the reduced functional status, increased mortality and other 
negative outcomes associated with malnutrition.25  
 
Serum albumin is influenced by many non-nutritional factors (sepsis, trauma, 
liver disease and inflammation), making it an imprecise and unreliable 
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measure of nutritional status.27 No association was found between serum 
albumin and nutrition status (PG-SGA score), discharge destination or low 
serum albumin (<35g/L) and length of stay. There was a trend towards low 
serum albumin and increased infection (p=0.093). These findings are in 
agreement with those of Finestone et al. 6, who found no association between 
low serum albumin level and malnutrition, length of stay or functional 
outcomes, but a significant association with prevalence of infections in stroke 
patients. Davalos et al. 8 also found that malnourished patients with lower 
serum albumin levels had an increased frequency of infections compared to 
those who were well nourished. In contrast, some studies have found low 
serum albumin level associated with several variables including malnutrition, 
low nutrient intake, increased likelihood of institutional care on discharge and 
increased mortality rate.28-30,8   
 
A significant association was found between nutritional status and prevalence 
of dysphagia. In this study more malnourished patients were prescribed 
modified texture diets or enteral feeding when compared with well nourished 
patients. This is in keeping with other studies where 25% to 37% of 
malnourished patients were on enteral feeding at admission.6,10 Dysphagia or 
feeding difficulties affect adequacy of intake, which can influence nutritional 
status. Oral or enteral feeding can be delayed in stroke patients until swallow 
assessment or due to drowsiness. Enteral feeding may then be interrupted for 
treatment, activities of daily living and tests affecting intake.  Early nutrition 
assessment and intervention providing appropriate nutrition support is critical 
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to ensure stroke patients meet their energy and protein requirements to 
prevent further deterioration in nutritional status.  
 
There was a significant increase in median length of hospital stay for 
malnourished patients (13 days) compared with well-nourished patients (8 
days). Other studies have also demonstrated an increased length of stay of 
between 2 to 11 days in malnourished patients 7,8 Finestone et al. 28 found 
that a longer length of stay contributes to decreased functional improvement 
rates in dependant patients. A longer length of stay has significant cost 
implications for the hospital as well as possible adverse health outcomes for 
the patients. 
 
The finding of a higher rate of hospital complications in malnourished patients 
is consistent with other studies which have found increased rates of 
infections, pneumonia, gastrointestinal bleeding and bedsores.8,12 The 
particular complications found in our study were infections, pressure ulcers 
and falls. Numbers were too small to test for associations with individual 
complications and malnutrition. 
 
There was no difference in the number of co-morbidities between 
malnourished and well nourished patients. Finestone et al (1995) reported 
patients with Diabetes Mellitus or those who had suffered a stroke previously 
were more likely to be malnourished. The co-morbidities found in this study 
were diabetes, arthritis, renal, cardiovascular, gastrointestinal, thyroid or liver 
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disease.  
 
There was no significant difference in discharge destination (home, 
rehabilitation, aged care facility or death) based on nutritional status. Studies 
by Gariballa (1998) and Finestone (1995) also found that discharge 
destination was not associated with malnutrition.30,31,6 Other studies found that 
undernourished patients who had recently suffered a stroke have a higher 
rate of in-hospital mortality and are more likely to have died or be dependent 
after six months than normal-weight patients.12,28  
 
A limitation of this study was the retrospective design with only 62% of eligible 
patients receiving a nutrition assessment within 48 hours of admission. 
However there was no significant difference in gender, age or length of stay 
between patients who had a nutrition assessment within 48 hours of 
admission and those who did not. A further limitation of the study was that 
nutritional status was only assessed on admission and not on discharge. 
Patients may have experienced further decline in nutritional status during 
admission, which may have impacted on health outcomes. While this study 
may have limited generalisability due to these limitations, the findings do 
support previous research regarding poor nutritional status adversely effecting 
patient outcomes. In addition, this study uses the scored PG-SGA which 
provides a comprehensive assessment of nutritional status and provides more 
information than other measures of nutritional status. Further research 
tracking nutrition status over time is recommended. 
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Conclusion 
Malnutrition in patients admitted to an acute stroke unit is associated with 
poor outcomes such as increased length of stay, complications and 
dysphagia. The scored PG-SGA is a nutrition assessment tool that allows 
quick identification of malnourished stroke patients and provides more 
information than SGA or other measures of nutritional status. Further research 
is required to determine if early identification of malnutrition and appropriate 
nutrition intervention may impact health outcomes of stroke patients.  
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Table 1.  Baseline characteristics for 73 stroke patients.  
VARIABLE                                                                                              MEAN + SD 
Age (years) 72 + 12.9 
Gender (M:F) 44:29  
Weight (kg) 72.9 + 18 
BMI (kg/m2) 25.6 + 5.4 
Albumin (g/L) 41.5 + 4.4 
  
Continuous variables presented as mean + sd for normally distributed variables 
SD= standard deviation  
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Table 2- Outcomes for patients admitted to an acute stroke unit assessed as well (SGA 
              A) or malnourished (SGA B or C). 
 
Variable Well nourished Malnourished P Value 
Age (yrs) 71.9 (12.0) 76.5 (16.5) NS 
Albumin (g/L) 41.9 (3.8) 39.7 (6.7) NS 
Weight (kg) 75.8 (17.5) 59.8 (14.9) 0.004 
BMI (kg/m2) 26.6 (5.1) 20.5 (3.8) 0.001 
PG-SGA score 5 (0-13) 15 (8-29) <0.001 
Los 8 (2-33) 13 (4-55) <0.001 
Complications 14% (8/59) 50% (7/14) 0.003 
Co-morbidities 85% (50/59) 93% (13/14) NS 
Dysphagia 32% (19/59) 71% (10/14) 0.007 
Modified 
texture & feeds 
59% (33/59) 93% (13/14) 0.017 
 
Key:   NS= Not statistically significant at p<0.05 level (two-tailed) 
           PG-SGA= Measure of nutritional status (Ottery, 2000) 
           LOS= length of stay 
 
 
 
